Abstract: A critical limit of 3-3.5 Bark has been reported for the "spectral center of gravity" effed between the second and third formants (F2 and F3) and is assumed to correspond to a perceptually natural boundary (I). This hypothesis was tested for both For the /O/-/I/ distinction, a boundary shift was observed solely as a function of F2, ruling out an invariant F3-F2 boundary. For the /z-/-/u/ series, both F2 and F3 influenced boundary location. There was a relatively stable F3-F2 boundary for the mean identification responses in this case, but it occurred at less than the predicted 3-3.5
INTRODUCTION
According to a model of vowel recognition proposed by Syrdal and Gopal (I), the transformed auditory representation of vowel spectra may be classified based on whether two adjacent formants f&l1 within or outside of a critical limit of spectral integration. They tirther proposed that this critical limit corresponds to the "spectral center of gravity" effect (SCG) (2, 3) . Previous experiments (4) have provided limited support for this claim for the case cf the [+/-high] distinction.
Syrdal and Gopal also proposed that the boundary between [+back] vowels and [-back] vowels occurs at an F3-F2 distance of 3-3.5 Bark, assuming that this phondlogical boundary corresponds to a perceptually natural boundary afforded by the SCG effect.
The role of the SCG effect in determining perceived category boundaries was examined for two cases: the /O/-/I/ ([+/-back]) distinction and the /zr/-/u/ ([+/-coronal]) distinction. In each of these cases, a failure to observe an invariant boundary at an F3-F2 distance of 3-3.5 Bark would disconfirm the hypothesis that the boundary corresponds to, and is explained by, the critical limit of the SCG effect with respect to F2 and F3.
METHOD
Al1 stimuli were prepared using the KLSYN88 fonnant synthesizer. In order to examine the location of the [+/-back] category boundary along the F3-F2 Bark distance dimension, subjects were asked to perform two-category identification on four synthetic series ranging perceptually from /u/ to /I/. Across three of the series, F3 was constant at 2309 Hz, 250 1 Hz, or 2698 Hz, respectively. In the fourth series, F3 varied from 2309 Hz to 2539 Hz in six 0.1 Bark steps (The frequency-to-Bark and Bark-to-frequency conversion formulas used were those described by Traunmflller (5)). Within each of the four different series, F2 varied f?om 1282 Hz to 1862 Hz in 0.4 Bark steps. F3-F2 bark differences varied from 1.44 Bark to 4.93 Bark. Among all stimuli, the following synthesis parameters were held constant: FO = 136 Hz; Fl = 452 Hz; F4 = 3350 Hz; and F5 = 3700 Hz. VoweI durations were 150 ms and all stimuli were cosine ramped at onset and of&et and normalized for RMS amplitude. Twenty undergraduate students enrolled at the University of Texas at Austin served as subjects in this experiment. All were native speakers of English and reported normal hearing. Subjects identified 20 randomized blocks of the stimuli by pressing either of two labeled response keys. Subjects were seated at separate response stations in a sound attenuated chamber.
For the [+/-coronal] distinction, subjects were asked to identify stimuli from three series which varied in F3 frequency, ranging perceptually corn /zr-/ to /u/. The three sets of seven stimuli differed in F2 frequency (1130 Hz, 1272 Hz, and 1429 Hz). Within each series, F3 varied in six intervals of 0.4 Bark. F3-F2 distances were between 0.79 and 4.70 Bark. For these stimuli, the following synthesis parameters were held constant: FO = 132 Hz; Fl = 462 Hz; F4 = 3305 Hz; and F5 = 3700 Hz. A different twenty-two subjects were drawn from the same pool d undergraduate students. Again, identification responses on 20 randomized blocks were recorded. 
